Opposing effects of glucocorticoids and Wnt signaling on Krox20 and mineral deposition in osteoblast cultures.
Krox20 is expressed in osteoblasts and chondrocytes, and is required for trabecular bone formation during embryogenesis. Here we show by RT-qPCR and Western blot analysis that Krox20 is up-regulated during late stages of osteoblast differentiation in culture. Glucocorticoids (GCs) rapidly inhibit the expression of Krox20 as well its co-activator, HCF-1, resulting in inhibition of the Osteocalcin Krox20-binding Enhancer (OKE). GCs also inhibit expression of EGR1, EGR3, and EGR4. OKE activity, which is dependent on the presence of Runx2, was independent of the osteocalcin promoter Runx2 binding site. In contrast to GCs, activation of the Wnt, but not the BMP or the PTH signaling pathways, stimulated Krox20 expression as well as activity of the OKE. GC-mediated suppression of Krox20 expression was compromised, albeit not completely, in the presence of DKK1, suggesting that the inhibition occurs in both Wnt-dependent and Wnt-independent manners. Furthermore, Wnt3A partially rescued Krox20 expression in GC-arrested osteoblast cultures and this was accompanied by rescue of mineralization. These findings are consistent with a role for Krox20 in osteoblast function and suggest that this transcription factor may contribute to the opposing effects of GCs and Wnt signaling on bone formation.